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MOJIEJIb KOJIMYECTBEHHOM OIIEHKH
BJIMSIHUSI MEPOITPUSITUI IO CHUKEHHMIO SKOJIOT MYECKOM HAT'PY3KH
NPEJNMPUATHNA CTEKOJBHOM MPOMBIINIJIEHHOCTH PECITYBJINKA BEJIAPYCh

10.A. TPHY
(Bpecmckuii 2ocyoapcmeennblii mexXHUUeCKUIl yHUGEPCUnent)

IIpeocmaenensvl pe3yibmamoi AHANU3A KOAUYECMBEHHO20 GUAHUS MEPONPUSIMUL 11O CHUICEHUIO IKONIO2U-
YecKoUl HASPY3KU OMOETbHBIX NPEONPUSIMULL CMEKOTbHOU npombiuiiennocmu Pecnybnuxu Benapyce. [locpedcmeom
peuenusi 06bIYHOT OeMEPMUHUPOBAHHOU 3A0aYU TUHEUHO20 NPOSPAMMUPOBAHUSL 8bINOIHEH PACHEm UX IKOL020-
9KOHOMUYecKoU d¢hpexmusnocmu. Paspabomana sKoHOMUKO-MameMamu4eckas MoOeib, ¢ HOMOWbIO KOMOPOU
B03MOJICHO KOIUYECHBEHHO OYEHUMb GIUSHUE MEPONPUAMUL NO CHUNCEHUIO IKONOSUHECKOU HASPY3KU AHATUSUDYe-
Mmeix npeonpusimuti. Paspabomana cmoxacmuueckas (P-nocmanoska ¢ 0emepmMuHupOSaHHbIMU OSDAHUYEHUSMU)
3a0a4a, No360AIOWAL OYeHUMb OaHHble napamempul 8 boaee oowell gopmynuposke. OnpedeneHo, YUMo OMHOCU-
menbHble 3HAUeHUs: KOIPDUYUEHMOS GIUAHUSL ONPEOENSIOM PUCKU NPOBEOEHUsl COOTNBEMCMEYIOWUX MEPONPUAIMUL.

Knroueevie cnosa. sxonocuueckas Haepys3Ka npebnpuﬂmuﬂ, OKOHOMUKO-Mamemamudeckas Moaeﬂb, cme-
KOJIbHASl NDOMbBIUITIEHHOCMb, cmoxacmuiecKkast 3a0aud.

BBenenune. B Hacrosiee Bpems ynessieTcsl 0OJbIIOe BHUMaHWE MpoOIeMaM yCTOMYHMBOTO SKOHOMHYE-
CKOT'0 pa3BUTHS TEPPUTOPHUI B paMKaX BO3PACTAIOIICH KOHKYPEHIIMH 3a UCTIOJIb30BaHKE [IPUPOIHOTO OOraTCTBa,
OTPaHMYCHHOCTH TPUPOIHBIX PECYPCOB M COXPAHCHUS OJIArONPHUATHON OKPYKAIOIIESH CPEIbI JJIsl HACCICHHS CTPAHBIL.

B ycnoBusax o0ocTpeHMsT KOHKYPEHIIMH Ha TMOTPEOUTENECKUX PHIHKaX yCTOMYMBOCTH MPEANIPHUATHI CTe-
KOJIbHOW TIPOMBIIIIEHHOCTH 00ECIIeYMBACTCS B XOJI€ Peai3alii CTPATEerni, HAlIPaBICHHOW Ha MaKCUMAaJIbHOE
YIOBJIETBOPCHHE MOTPEOUTEIHCKOTO CIIPOCca Ha MPOU3BOAMMYIO POAYKINI0. DOpMUpPOBAHUE CTPATETUH PECyp-
cocOepekeHHs CTEKOJIFHOW MPOMBIIIICHHOCTH TpeAOTpeaesieT He00X0ANMOCTh COBEPIICHCTBOBAHUS PA3IN4-
HBIX CHCTEM YIIPaBJICHUS NPEINPUATHSIMH Ha OCHOBE PAllMOHAIN3AINN W ONTHUMH3AIMKA TOBAPHBIX IOTOKOB,
pelieHus 3a1a4, pa3paboTKH YKOHOMHUKO-MAaTEeMaTHYECKUX MOJICIICH U METOIUK.

PecypcocbepexxeHre B CTEKOJIBHON MpoMbINUIeHHOCTH Pecnyonnku benapyck — cloxHbIA 00BEKT yIpas-
JICHUS1, KOTOPBIN OCYIIECTBISIETCS MTOCPEACTBOM HayYHO 0OOCHOBAHHOTO IUIAHMPOBAHMS PAIMOHAIFHOTO HCIIOJB-
30BaHUs MPHUPOJHBIX PECYPCOB M OXPaHBbl OKPYXKAMOMICH Cpembl, pa3pabOTKU OpraHU3alMOHHO-TEXHUYCCKUX
U 3KOHOMHUKO-IKOJIOTHYECKUX MEPOIPHUATHI MO OOCCIICUCHUIO PABHOBECHS B IPUPOJIHONW Cpele M KOHTPOJISL
32 UX BBITIOJIHEHUEM.

VYcToitunBoe QYHKIIMOHUPOBAHNUE U PA3BUTHE NPEANPHUATHS CTEKOIBHON MPOMBIIIIICHHOCTH OTIPEIeNsIeT-
Csl €ro CIOCOOHOCTHIO CBOCBPEMEHHO PEarMpoBaTh HA U3MCHCHHS BHEUTHEW M BHYTPEHHEH CPEIbl, YTO OTpaxKa-
eTCs B TIOKA3aTeIAX, XapaKTePU3YOIUX ero (PMHAHCOBYIO OE30MAaCHOCTD, a TAaKXKE HEOOXOIUMOCTHIO OPUCHTH-
POBaThCS Ha BHEAPECHHE YHEPTO- M pecypcocOeperaomux TEXHOJIOTHI B KOHTEKCTE IpeAyIpeKIatomen KoIIo-
THYCCKOW MOJTUTUKH.

YpoBeHnb 3()(HEKTUBHOCTH HCIIOJIB30BAHHS MIPUPOJHOTO CHIPhS — 3TO HE TOJBKO IOKA3aTellb IKOHOMHU-
YEeCKOI OIEHKM MPHUPOIOIIONF30BaHIs, HO ¥ HHHOBAIIMOHHOTO PA3BHUTHUS NMpPEeINpHUATHH pernoHoB. [Ipupomo-
€MKOCTBh CTEKOJIbHOHM HMPOMBIIUIEHHOCTH SIBIIACTCS TMOKa3aTeseM 3¢ (EeKTHBHOCTH HPHUPOIOTOIH30BaHMS, OII-
peIesisieMbIM COOTHOIICHHEM O0BEMOB HCIOJIB3yEMbIX MPUPOIHBIX PECYPCOB K MPOU3BEICHHOW MPOIYKIUH.
Benmumaa moka3zaTeneil mMPUPOTOEMKOCTH 3aBUCHUT OT (P (EKTUBHOCTH HCIOIB30BAHUS MPUPOIHBIX PECYpPCOB,
TIOJTy9aeMOH Ha UX OCHOBE MPOAYKIINH, TEXHOJIOTHUECKUX MPOLIECCOB, CBI3AHHBIX C MPeoOpa3oBaHNEM TIPUPOJI-
HBIX PECYPCOB, U YPOBHS 0€30TXOJHOCTH TCXHOJIOTHIA.

BosneiicTBre Ha OKPYKAIOIIYIO Cpey — HEM30€KHOE CICJCTBUAC CYIECTBOBAHUS U JCSITEIBHOCTH YEIIO-
Beka. [Ipobiema cocToUT HE B TOM, YTOOBI HCKITIOUHUTE 3TO BO3ACHCTBHE, a B TOM, YTOOBI €TO «C/IENaTh» MaKCH-
MabHO 3()()EKTUBHBIM [UIS OKPY/KAOIIEH Cpebl M SKOHOMUKH. Ba)XHBIM HHCTPYMEHTOM B €€ PEIICHHUH BBICTY-
HAeT 9KOI0SU3AYUS NPUPOODONOTb30BAHUS.

Mexy npupoIHON cpeoil U SKOHOMHKOHN CYIIECTBYET TECHAs OpraHM4YecKasi CBsi3b, KOTOPYIO MOXHO
MPEICTAaBUTH CIEIYIOINM 00pa3oM: <OKOCHUCTEMa — MPUPOIHBIE PECYPChl — MaTepHalIbHBIE PECYpChl — KOHEY-
HBIA TIPOJYKT — SKocucTeMa». [IpupoiHOe BemecTBo, JOOBITOE ¢ B0 MOJTYYCHHsS KOHKPETHOTO MPOIYKTa JUIs
YIIOBIICTBOPCHHUST Pa3HOOOPa3HBIX MOTPEOHOCTEH, B chepe OOIIECTBEHHOrO MPOU3BOACTBA TpaHCHOpMUpPYETCs
B MaTepUaIbHBINA pecypc. DKOHOMUS TOCIEIHETO, T.€. ero 3((HEeKTUBHOE HCIIOJIb30BAHKE, IKOHOMUIECKH 00ec-
MEYMBAET MOCTOSHHOE MPOIYIIMPOBAHKE W BOCIPOU3BOJICTBO IKOCUCTEM (dKOIOTHUecKuil 3 (heKT).
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OueHKa KOJIMYECTBEHHOT'O BJIMSHUS MEPOIPHUSTHIA NO CHIKCHHIO JKOJOIMYECKON HArpy3KH OTHEIBHBIX
OPEINPUITHI CTEKOJIBHOW MPOMBIILICHHOCTH PecyOnuku benapychk U ssBHIach LENbIO JAHHOTO UCCIICTOBAHHS.

OcHoBHas yacTb. OHUM U3 21a6HbIX HANPABIEHUL COBPEMEHHOU IKOHOMUKU NPUPOOONOTIb308AHUSA SB-
asiercst obecrieueHre JOCTH)KEHHS IeJIEBbIX TapaMeTpOB KauecTBa OKpY)Karollel cpelpl ¢ MUHUMAJIbHBIMU 3a-
Tpatam, OCYIIECTBUB KOMIIPOMHUCCHBIH BBIOOP MEX/y SKOHOMHYECKHM Pa3BUTHEM M SKOJIOTUUECKOH OITaCHOCTBIO.

Ilpeonazaemasn 9KOHOMUKO-MAMEMAMUYECKAA MOOelb TIO3BOISAET KOJIHMISCTBEHHO OICHHUTH BIUSHHE Me-
POTIPUATHI TIO CHIYKEHUIO SKOJIOTUIECKON HArpy3KH NMPEINPHUIATHHA CTEKOIBHON MPOMBITIIEHHOCTH PecryOnkn
Benapyco. Paspaborannas cmoxacmuueckas (P-nocmanoska ¢ 0emepmMuHUpOBAHHLIMU 02PAHUYEHUSMIL) 340ayd
MO3BOJIIET OIICHUTH JaHHBIE MapaMeTphl B Oojee oOmiei GopmynupoBke. OmpeneneHo, 4TO OTHOCHUTEIbHBIE
3HaYeHHS KO3(D(PUIINCHTOB BIUSHUS OTPEACIIIIOT PUCKU NPOBEOEHUS COOMBEMCMEYIOWUX MEPORPUAMULL.

IMocpencTBom perieHnst 0OBIYHOM AETEPMUHUPOBAHHOM 33/1a4H JIMHEHHOTO MPOrpaMMHPOBAaHUS TIPOBEJCH
pacdet sKoJyioro-3koHomMuaeckon 3¢ hektuBHOCTH OAO «I"omenberekiio» 1 OAO «'poTHEHCKHIA CTEKI03aBOI.

Ananu3z Koauuecmeennozo 6UAHUA MEPORPUAMUIL RO CHUNCEHUIO IKOI02UUECKO HAZPY3KU HA RPU-
Mmepe 06yx npeonpuamuii cmekoavhoil npomviuinennocmu Pecnyonuku Benapycy: OAO «I'omenvcmekno»
u OAO «I'poonenckuit cmekno3aeo0». JlanHas 3ajaua UMeeT MHOTOIUIAHOBBIM XapakTep, OJHAKO B Ka4eCTBE
OTIPENIeISAONIETO HANPABJICHNS OLIEHKN BBIOMpAaETCS ero (PMHAHCOBBIN SKBHBAJICHT BO3ACHCTBHS NMPOU3BOICTBA
Ha MPHUPOJTY, HO C YUCTOM BIIMSHUS 3aTPAT HA MEPOIPUATHSI 10 YMCHBIIICHUIO YKOJOTHYCCKON HAIPY3KU.

O1cHKA BJIOKCHHUI B OpPraHU3AI[MOHHBIC, MPOCKTHBIC M TCXHUYCCKHUE PCIICHHS SBJISCTCS JOCTATOYHO
CIIOKHO (hOopMaNTN3yeMOil 3ajaueii; B COOTBETCTBHH C METOJOM IIETIOYEK BIIOKEHUS MOYKHO PacCMaTPHBATH Kak
3¢ ¢eKT OT MEpONpHUITHI Ha MpeapLtynieM stane. Jlanee 3aqada MoXeT ObITh cBefieHa K OOBIYHOM 3ajave Ju-
HEHHOTO MPOrPaMMHPOBAHUS.

Pasmep BiOXkeHUH MO KaXXIOMY BUJLYy MEPONPHUSTHI 32 COOTBETCTBYIOIIHMI T'OJl TPUHUMAETCS 32 HOPMY
pacxojia Ha ONpe/eTICHHbINA BUI MEPOTIPUATHS 32 JAHHBINA IO/ (AHAIOT HOPMBI PACX0/a CHIPbS Ha €MHUILY BbI-
MyCKaeMO# MPOAYKLHUH). 32 LEHY COOTBETCTBYIOLICIO BHAA MEPONPUATHI MPUHUMAETCS d(GPEKTHBHOCTD BIIO-
KeHWH, onpenenennas ¢ ygerom [1]. B kauecTBe orpaHudeHuii Mo pecypcaM HCHONB3yeTcsl 3GHEKTUBHOCT
3a TOJI TI0 BCEM MEPOTIPUSTHSIM JAHHOTO TPEANPUATHS (AHAIOT 3ammaca MPOIYKIIHH KaXKI0TO BU/IA).

BrnusiHHe Ka)KI0r0 MEPONPHSATHS OILIEHHUBAETCS BECOBBIM KO3((HUIMEHTOM (aHAJIOT KOJMYECTBA BBIMYC-
KaeMOil MPOIYKIMH JAHHOTO BHa), COCTABISFOIINAM TUIAH TPUMEHEHHS MEPOTIPUSITHIA.

B kauecTBe meneBoit GyHKINK BBIOUpAETCS CyMMa MPOU3BEICHUN BECOBBIX KOI(DPHUIIMEHTOB MEpOTIpHsI-
TUH Ha [EHY KaXJI0ro Meponpustus. [lodydeHHas cymMMa MpH 3TOM MaKCHMHU3HUPYETCS, YTO BBI3BAHO HEO0XO-
JUMOCTBIO MakcuMmu3auuu 3¢dexra oT BIOKEHHH B MEPONPHATHS IO CHIKEHUIO HKOJOTHYECKOH ONAcCHOCTH
(B COOTBETCTBHH C METOJIOM IETIOYEK MOKET CTATh BIIOKCHHEM Ha CIIEMYIOIIEM JTare).

PaccmatpuBast Bce BBINICYKa3aHHBIC MIOKA3aTENIM KaK JETCPMUHAPOBAHHBIC BEIMYMHEI, TIOJTYYaeM JeTep-
MUHHUPOBAHHYIO MOCTAHOBKY 3aa4M JHHEHHOTO POTrPaMMHUPOBAHHS.

DK01020-9KOHOMUYECKAS NOIUMUKA NPeOnpUsmuUsA — 3TO TIOJUTHKA PECYpPCOCOEPEKEHISI M HKOJIOTH3AINH
TIPOHM3BO/ICTBA Ha OCHOBE IMOBBIIMICHUS KOHKYPEHTOCIIOCOOHOCTH BBIITyCKaeMOH MPOIYKIMK U POCTA €r0 SKOJIOTOo-
9KOHOMHYECKOH CTOMMOCTH, O0ECIe4YMBaIOIICii OPraHN4ecKOe COYETAaHWE TEKYIIMX M JIOJITOCPOYHBIX Liesei
WHHOBAITMOHHOTO Pa3BUTHS.

[py MOATOTOBKE MPEINPUSTHIMHA MEPOTIPHATHI 110 TIPHPOIOOXPAHHOM MeATENBHOCTH (B YBSI3KE C OU3HEC-
IJIAHAMH) C LIEJBI0 COKPAILICHHUSI HEraTHBHOTO BO3ACHCTBHSA HAa OKPYXKAIOIIYIO CpPeAy HEOOXOAMMO BKIHOYATH
TaKHe aCMeKTHl IPHUPOIOOXPAHHON EATETHHOCTH, KaK:

- pa3paboTKa ¥ COBEPIICHCTBOBAHUE TEXHOJIOTHUECKUX MPOIIECCOB;

- CTPOUTEJBCTBO,

- PEKOHCTPYKUHS ¥ 000pyIOBaHNE NIPUPOJOOXPAHHBIX U pecypcocOeperarommx 00beKToB,;

- coZlepKaHMe M SKCIUTyaTalusl OYMCTHBIX COOPY)KEHUH U YCTAaHOBOK IS YTHIM3AINH OTXO/IOB.

Pacuem 3xonoz0-7konomuueckoi Igpgpexmusnocmu npeonpusamus

CornacHo [1, ¢. 256]3konoro-askoHoMuyeckas 3GhekTuBHOCT I paccuuThiBaeTcs mo dpopmyse (1):

_ a-m 1)
- __ 1
M + Omx

rae ] —uena npoxykuuu; M —marepuaibHbie 3aTpathl; Onx — CTOUMOCTD OTXO/IOB.

Pacuem skonoeo-sxonomuuecxou sgpgpexmuernocmu OAO «I poonenckuii cmexnozasoo» 3a 2013—-2016Gro-
JIbI IpUBeJieH B Tabnuie EXcels cooTBeTcTBHE ¢ MEPONPHUATUSIMU U IpUMeHeHneM Gopmyi (tabnuia 1).

3nech MaTepuanbHbIe 3aTpaThl M PacCUMTHIBAIOTCS KaK 3aTPaThl HA MPOU3BOJICTBO, JOMOJIHEHHBIE 3aTpa-
TaMH Ha MEPOTPHUATHS MO IKOJIOTUH. [Ipu 3TOM Jisi ydeTa KaxJ0TO MEPOMPHSITHS HCIOJIL3YyeTCs CyMMa 3a-
TpaT Ha KOHKpeTHOe MeporpusitiHe. CTOMMOCTh OTXOJ0OB PACCUMTHIBAETCS KakK OOIIUI MX BEC, YMHOMCHHBIN
Ha LeHy eauHuibl Beca. IleHa exununipl Beca npunsta pasoit 10 000py06. (8B nenax mo 2016roma).
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Tabmmma 1. —Pacuet sxonoro-skoHoMmudeckont dppexruBHOCTH OAO «I'pOAHEHCKHI CTEKII03aBOI»
3a 2013—20160oxp61 B Tabaue EXCElB COOTBETCTBHHM ¢ MEPONIPUATHAMHE U IPUMEHEHHEM (HOPMYIT

A B C D E F
1 |[Mokazatenu 2013 2014 2015 2016|@opmynsl ANa pacieToBR
ana cronbua "B"

Kon-eo oTxopos, 3517,529| 36064,03| 5591,247| 5121,11((anA ocTanbHbiX
2 |obpa3os. Ha NpeANpHATHKA CcToNBLUOB aHaAOTHMYHO)
3

Kon-eo oTxopos.,
4 |nocTyn. oT pyrMx opraHdWa. W ¢ms. vy, | 2145,015| 1069,529 193,01 392,6
3
6 |CymMmapHOe KOM-BO OTX0A0B 5662,544| 4733,619| 5784,257| 5513,71|"=B2+B4"
7 |UenalT. O orxopos 10000
&
9 |Bblpyuka oT pea 8,05E+11| 1,25E+12| 1,15E+12| 1,21E+12
10 |3arpath 7,30E+11| 9,00E+12| 1,00E+12| 1,23E+12
11 |3aTpaTbl HA SKONOTHIO 152113,7 0| 18747100| 20355000|"=CYMM(B19:B25)"
12 |npubbinb Ge3 yueTa SKONOTHH 7,50E+10|-7,75E+12| 1,50E+11| -2,00E+10("=B3-B10"
13 |nprOBIAb C YYETOM SKONOTHH 7,50E+10|(-7,75E+12| 1,50E+11| -2,00E+10|"=B12-B11"
14 |ueHa oTxoaos (Npu uede 1t - 17000py6.) | 56625440| 47336190| 57842570| 55137100|"=B6*SF57"
15 |OTx0ap C 3aTpaTamu 7,30E+11| 9,00E+12| 1,00E+12| 1,23E+12|"=B14+B10+B11"
16 [3¢derTrBHOCTL 1,03E-01| -8,61E-01| 1,50E-01| -1,63E-02|"=R13/B15"
17
18
19 |Meponpuatuel 113.7
20 |Meponpuatue? 152000
21 |MeponpraTtned 18730000
22 |Meponpuatned 17100
23 |MeponpuatHes 13000
24 |Meponpuatueb 20000000
25 |Meponpuatne? 346000
26 |CymmapHble 33aTpaThl NO MeponpuaTHam| 152113,7 0| 18747100| 20359000|"=C¥MM({B19:B25)"

Hcemounuk: cobcTBeHHas pa3paboTka aBTOpa Ha OCHOBE aHaIM3a COPMUPOBAHHON CHCTEMBI 10KA3aTeNCH.

Peanuzayus P-nocmanosxu ons OAO «I omenvcmekno»
Brauae pemaetcsi 0ObIYHAs ACTCPMUHUPOBAHHAS 3a/a4a JIMHEHHOTO mporpammupoBanus. s ee perre-
HUSL KCTIOJIb3YETCsI DJIEKTPOHHas Tabuna (pucyHok 1 ¢ mpejicTaBieHreM 3HaYeH N, PUCYHOK 2 —C OpMyJiaMu).

A B C D E
19 |MeponpuATHEl 113,7
20 (MeponpuRTHEZ2 152000
21 |MepanpuaTMed 1E730000
22 |MeponpuATHed 17100
EMEDEI‘IFHHTHEE 13000
24 |MepanpuATHes 20000000
25 [MeponpuRTHE? 246000
16 1521137 0| 18747100 20359000
A B C D E F
&7 | HosdusumeHT yHacTHA MeponpHMATHA k1 k2 k3 kg kS
33 | 0,4350293| 0,5649598| 0,673388| 0,763348| 00075
4% |aarpats rog/meponpraTHe
S0 2013 113,700 152000 (1] o a
51 2014 o a (1] o a
L2 2015 o 0| 1E7T3I0000 17100 a
53 | 2016 [V} i o o| 13000
54 |[Cymm. 3dedrerT OT meponpraTan | uenal
55
1 113,7 152000 1ETI0000 17100 13000
57 4 45E-D02 5 FTE-O02| & 88E-02| 7 8OE-DZ2| ¥ 66E-04
G H | J | K L [X] N
ikﬁ k7
48 a 0,11245
as
S0 [1] o 1,02E-01 1,02E-01 0,102 0,102
51 [3] o O 0,00E+00 -0,861 0,861
52 a o 1,47E-01  1,47E-01 0,147 0,147
53 | 20000000 2A6000 1,23E-02 1,23E-02 -0,012 0,012
s4 1]
55 Lo
56 | 20000000 246000 2,61E-01
57 | o,00E+00[ 1,15E-02

PucyHnok 1. —PelieHue jeTepMHUHHPOBAHHOM 32244 JTHHE{HOT0 NPOrpaMMHPOBAHHS
¢ IpeAcTaB/IeHUEeM 3HAYeHUH B COOTBeTCTBUH ¢ MeponpuaTHaAMH 1151 OAO «I'oMenbCTeK10>»

Hcmounuk: cobcTBeHHAs pa3padoTKa aBTOpa Ha OCHOBE aHaIM3a c(hOPMUPOBAHHON CHCTEMBI ITOKa3aTesei.

96



OKOHOMHUYECKHE U OPHUYECKHUE HAYKHU. Sxonomuka u ynpaenenue Me 6

A | B C D E
19 |MeponpuRTHEL 1137
20 |MeponpuRTHEZ 152000
21 |MeponpuRTHES 18730000
22 |MeponpuRTHEd 17100
23 |MeponpuRTHES 13000
24 |MeponpuRTHes 20000000
25 |MeponpuRTHET 345000
26 =CYMM{B19:B25) |=C¥MM{C19:C25] |=CYMMI[D19:D25] =CY¥MM(E1S:E25)
A B C D E F G
47 |Hoatwmument yagkl k2 k3 kd kS k&
a3 0,435029264245298 0,564969758592442 |0,673388601280016 |0,7633483510727720,00749664580752910
49 |3aTpamsl rog/mepo
50 (2013 =TPAHCM(B1S:E25) |sTPAHCN(BIS:E2S) (sTPAHCN(B13:E25) |=TPAHCM(P19:E2S) |sTPAHCN(BISE2S] |sTPAHCT(B19:E2S)
51 (2014 sTPAHCM(B19:E25) [sTPAHCN(BIS:E2S) (sTPAHCN(B13:E25) |sTPAHCM(R19:E2S) |sTPAHCN(BIS:E2S] |sTPAHCT(B19:E2S)
52 (2015 sTPAHCM{B19:E25) [sTPAHCN(BIS:E2S) |sTPAHCN{B1S:E25) |=TPAHCM(R19:E2S) |sTPAHCN(BIS:E2S] |sTPAHCT(B19:E2S)
53 (2016 sTPAHCN(B19:E25) [sTPAHCN(BIS:E2S) |sTPAHCN(B13:E25) |sTPAHCM(R19:E2S) |sTPAHCN(BIS:E2S] |sTPAHCT(B19:E2S)
S [Cymm. Ipipart oT A
55
B sCYMM(BS0RS2)  [=CYMM[CS0:C52)  [sCYMM(DS0:053)  |sCYMMIESD:ES3) |sCYMM(FSO:F53)  |=CYMM(GS0:G53)
57 =[$B59-58510-B50)/(=15B53-58510-C50){{|=(5B35-5B510-D50}/(1=(5B53-50510-E50) | ={5B53-3B510-F50)/( ={ 5B53-58510-G50)(
H L] J K L M N
47 |k7
43 (0,112443687112345
a9
50 |=TPAHCM{B19:E25) =B57+#[57 =ABS{IS0O] =Bl6 |=ABS(LS0)}
E:TF‘AHEI‘I[B]B:EIH =ABS{I51] =C16 |=ABS(L51)
52 |sTPAHCM{B19:E1S) =057+ES7 =ABS[ISZ] =D16 |=ABS(L52)
53 |sTPAHCM{B19:E25) =FST7+G5T+H57 |=ABS{I53] =E16 |sABS(L53)
5d
55 Lid
56 | =CY¥MM{HS0:H53) =CY¥MM{B57:-H57)
57 |=|5B59-58510-H50)/14

PucyHok 2. —PenieHne 1eTepMHHHPOBAHHOM 321241 JTHHETHOTO MPOrpaMMHPOBAHHS
¢ mpeAcTaBjeHueM 3HaYeHni no popmyaam aiasa OAO «I"omenbeTeknao»

Hcmounuk: cobcTBeHHast pa3paboTka aBTOpa Ha OCHOBE aHAIM3a COPMUPOBAHHON CHCTEMBI ITOKa3aTeeil.

®dopmyna gt OAO « omenbeTeko» st stueiikun B57
= ($B$9-$B$10-B50)/($B$10+B50+$B$14)*B48

311eCh COICPIKUTCS Ta 4acTh IPPEKTHBHOCTH, KOTOpasi 0Opa3oBaHa MEPBBIM MEPOIPHUITHEM, CyMMa Me-
porpusTus comepxurcs B stuetike B50; B48 —comepkut k03)GUIIHEHT BIUSHUS MeponpusTus 1. AHaIOrHaHO
st C57-H57:

C57 —=($B$9-$B$10-C50)/($B$10+C50+$B%$14)*C48

D57 — =($B$9-$B$10-D50)/($B$10+D50+$B$14)*D48

E57 — =($B$9-$B$10-E50)/($B$10+E50+$B$14)*E48

F57 — =($B$9-$B$10-F50)/($B$10+F50+$B$14)*F48

G57 — =($B$9-$B$10-G50)/($B$10+G50+$B$14)*G48

H57 — =($B$9-$B$10-H50)/($B$10+H50+$B$14)*H48

ITono6HBIM 06pa3om npousseaeM pacuet st OAO «I poonencKutl Cmekio3agoo».

Brauane Taxke pemaercs 0OBIYHAS AETEPMUHUPOBAHHAS 3a4a4a JMHEHHOTO IPOTPaMMHUPOBAHHS.

®dopmyna gt OAO « poJHEHCKHI CTEKII03aBOA» ISt stuciiku B57:

B57 = ($E$9-$E$10-B53)/($E$10+ B53+$E$14)*B48.

31ech COAEPKUTCS Ta 4acTbh IPPEKTUBHOCTH, KOTOpast 00pa3oBaHa MEPBBIM MEPONPHITHEM, CyMMa Me-
pormpusitust conepxurcs B siueiike B53; B48 —conepxkut koadduipenT BiausHus Meponpusitus 1.

Amnanornuno C57 — E57:

C57 - =($B%$9-$B$10-C53)/($B$10+C53+$B$14)*C48

D57 —=($B$9-$B$10-D53)/($B$10+D50+$B$14)*D48

E57 — =($B$9-$B%$10-E53)/($B$10+E53+$B$14)*E48
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Ji1st COOCTBEHHOTO pelIeHHs HCIOJb3yeTcst MOAy b aHanu3a Excel. Ero mapamerpsl asis pelueHus AaHHO#
sagaun 111 OAO «omenberekno» (mist OAO «'poJHEHCKHUIT CTEKI03aBOI» PACCMATPUBAIOTCS 4 KOIOHKH —
¢ B mo E) npuBenens! Ha pucyHke 3.

HETAHOBHMTE LLENSEYHD S-Sy ! FrFESE
FPasnor: FAKCHMaNEHOMY SHIY9SHRBD SHaqenro: (O
S v =
) MHBEHMENEHOMY SHaUSHHRS
Fl=MeHaA AYHseAEK:
FEFAS:$HEAS MpeAnNoOnoXEHTE |
DrpaHHHEHRA OaparsTRE! |
HM=MEHHTE
FASNHMTE

Pucynok 3. —PeleHue 3a1a4u CTOXaCTHYECKOI0 POrPaMMHUPOBAHUS
1 OAO «T"omenberexno» 1 OAO «I'poaHeHCKUH CTEKI03aBOI>»

Hcmounuk: cobcTBeHHAs pa3paboTKa aBTOpa Ha OCHOBE aHaIM3a c(hOPMUPOBAHHON CHCTEMBI ITOKa3aTeseit.

INonyyenHoe 3Ha4yeHue LeneBoi GpyHKMK 3 dekta xpanurcs B sueiike Ne 56. JlanHOe 3HaueHUE ABISET-
CsI BXOAHBIM ITapaMeTpOM [UIsl PEIICHHS 3a1a9i P-[I0CTAHOBKY M CPSIHMM 3HAYCHHEM IS HHTETPAIbHOM (HYHK-
LMK HOPMaJIbHOTO pacnpeneneHus. Ha 6a3e Beipaxenus (2) u3 [2] umeem

V[ = I\C/II[[)E] : 2)

rae O[X] —cranmapTHOE OTKJIOHEHHWE CllydaiiHoM Beranuunsl X; M [X] — cpenHee 3HaueHHE Cly4aliHOW BEJIUYUHBI X;
V[ X] — ko3 duieHT BaprHabenbHOCTH, MPH 3aaHHOM 3HaueHHH koddduuuenta Bapuabdensnoctn V[X] = 0,2

OTIpeNIeNsAeTCs CTAaHAAPTHOE OTKIIOHEHHNE MHTETPATbHON (HYHKIIMA HOPMAJIHHOTO PacTIpeIeIeHus.

B kadecTBe 1iesIeBO UCTIONB3YeTCs PYHKIUS HOPMAILHOTO pacrpeneneHus. OrpaHUYeHuUs Mo pecypcam
CHHMAIOTCS, TaK KaK 3a/la4ya JOCTHKCHHUS BEPOSITHOCTU OCTHXKEHUS LeneBoil ¢yHkimen 3¢ dexkruBHOCTH, paB-
soit 0,6, TpebyeT yBenndeHns BIOXKECHNN B pecypchl. JleTepMUHUpOBaHHAS 3aada JIMHEHHOTO POTpaMMUpPOBa-
HUS IOCTUTAET CBOETO PEIICHUS ¢ BepOosITHOCTHIO 0,5.

Jliis obecriedeHus CUTYaIllK, KOT/Ia OHa CTAHET 3aBEJJIOMO HE XYXKe, a JIydlle, TPeOYITCs JTOMOJTHUTEIb-
HBIE pecypchl. VX MOXHO OIICHHTH B pe3yibTaTe pemieHrs AaHHOH 3amaun. Bepostrocts 0,5 mpeamomnaraer,
YTO CHTYyalHs MOXKET CTaTh KaK Xyke, TaK U JIydIIe.

Jns perienus 3anaun P-MOCTaHOBKH C IETEPMUHUPOBAHHBIME OrpaHMYeHssME Tipu P, ctpemsimemcs k 0,6,
HCTOJIB3YETCs CIEeNyIOoNee TOTOHEHNE K IEKTPOHHBIM TaONHIlaM pelIeHus IeTePMIUHUPOBAHHOHN 3a1adH JIH-
HEWHOTO TIPOTPaMMHUPOBaHUS (PUCYHOK 4 ¢ TIpezicTaBIeHUEM 3HAYCHUH U POpMYII).

N | o P | N o | P
53 [ue e 0.2| [53 |ue v= 032
54| 27SE-01 MLm= | 261E-D1| [ 54 |sCymm{BSS:HES)  |M[u®]=  0.261202654570647
55 olugls | 0.0s2261| |55 olUd)=  =PSa*PS3
56 | 2.61E-01 P[UD]s 06| | 56 [0.261202664570647 [P[U®]=  =sHOPMPACN{NS4;P54;P55;1)

PucyHok 4. —Pemenne 3agaun P-nocTaHOBKH ¢ 1eTepPMHHHPOBAHHBIMHA OTPAHHYeHHSIMHA
¢ mpejAcTaBJeHHeM 3HaUYeHUil u opmya

Hcemounuk: cobcTBeHHas pa3paboTka aBTOpa Ha OCHOBE aHaM3a COPMUPOBAHHON CHCTEMBI 10KA3aTeNCH.

Iapamerpsr ist pemenus nanaoi 3agaun it OAO «omenscerexno» (s OAQO «'pOAHEHCKHIA CTEKIIO-
3aBOI») paccMaTpuBaloTCs KoyoHku ¢ B no E) npuBenens! Ha pucyHke 5.

Pemenne 3amaun P410cTaHOBKH A BEPOSATHOCTH JOCTHXKCHHUS IIeNIeBON (QyHKIMEH 3(PQPEeKTUBHOCTH
MaKCHMAaJIbHOTO 3Ha4eHUsl TpeOyeT eie OOJIbIEro YBEIMYCHUsSI PECypcoB, 4eM sl 3axaun P410cTaHOBKU
¢ BepositHOCThIO 0,6.
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FPEsE | EbINOAHKTE
: 0.6
@aravermo: [0.6 |

WCLTAHOEMTE WENEEYHD AYeRY !

PaEHOM: () MAKCHMMaNEHOMY SHaYEeHHHED

) MHHFIMANEHOMY SHIHEHFM
M=MeEHaa auefke:

| $B44a: $Hfas =

| MpeaAnNonNo¥EHTE

AobaEHTE
HMEMEHHTE

»AanHTE

CrpaHHHEHHA!

BoccTaHoOEHMTE
Cnpaska

FPESE EbINOAHHTE |
3 0.6
2 e |

MCTAHOEHMTE LENSEYHD AYSRKY !

PaEHOF: () MarKCHMaNEHOMY SHAHSHHID

) MHHMMAanEHOMY SHAYEHFR
FEMeHan auefck:

|$B$45=$H$45 B3| [ MpeanonoMHTE ]

CIrpaHHYeHHA!; OapareTpeEl |
[ AoGaEHTE ]
[ HMEMEHHTE ]
[ FASNHTE ]

WETAHOBMTE LENEEYH A4Sy !

FP$55 | | EEINonHHTE
PagHoR: MAKCHMENEHOMY SHaYSHHHD sHaueHKH: |0
O : SF ER—

) MMHMMAaNEHOMY SHAYEHHHED
FzMeHAan AdeiKH:

|$B$46:$H$46 |5==] [ MpeaAnonoxsrTE ]

OrpaHHYeEHNA: | OapameTpel
[ AoGaEHTE ]
[ HzmMeHHTE ]
[ ¥ AAAMTE ]

Pucynok 5. —IlapameTps! 1J1s perieHus 3aga4u P-nocranoBku
151 OAO «I'omenbcereksi0» 1 OAQO «I'poaHeHCKHIl cTeKJ103aBOI»

Hcemounuk: cobcTBeHHas pa3paboTka aBTOpa Ha OCHOBE aHaM3a COPMUPOBAHHON CHCTEMBI 10Ka3aTeCH.

Tabuia [uist penieHns U mapaMeTphl TPUBEACHBI Ha pucyHKe 6 (mokasans! BapuanTsl st OAO « omens-

crexno» u it OAO «['pOIHEHCKHUI CTEKII03aBOI») COOTBETCTBEHHO PacCMaTPUBAKOTCS KOJOHKH OT B mo E),
LieJieBasl sTYCHKA YCTPEMIIICTCS HE K 3aJJaHHOMY, a2 K MaKCHMaJbHOMY 3Ha4eHUIO. J[00aBIsAIOTCS OrpaHHYCHHS
Ha BECOBbIC KO3((HIMCHTHI BIUSHUS MAapaMETPOB MEPONPUATHI, TaK KaK 3ajadya JOCTHKCHUS MaKCHMAJIbHOM

BEPOATHOCTH MOKET Tpe60BaTI> OECKOHEYHOTO UX YBEIIMUCHUS.

B xauecTBe BerHefI IrpaHULbI BI)I6I/IpaIOTCH 3HAUCHUSA, paBHbIC TPEXKPATHOMY MAKCHUMAJIbHOMY U3 BECO-

BBIX 3HAYEHUH KOI(PPHULIUCHTY.

TpexxpaTHOE 3HAUEHUE BRIOMPACTCS NCXOMAS U3 MPaBWIIAa TPEX CHIM, Ha OCHOBAaHMH KOTOPOTO CUUTACTCH,

uto 10 95%3HayeHnii nonagaroT B JUAIIa30H:

(M -30,M +30).
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B | 4 | 3 | E | ¢ | & | H

a5 [kl ['F] E] ke k5 13 &7

&6 2.4 2.4 2.1_ 2.4 2.4 I.-I-. 2.4

a7 2.4 2.4 24 2.4 24 24 24
N | o P

53 |Ud v= 0.2

54 | 1.72E+00 M[Ud)s | 2.61E-01

55 glu®]= | 0.052261

56 | 2.61E-01 P[Ud]= 1

| N 8] P

53 |t wE 0.2

54 |=CYMM|B55:H55) MiUd]= |0.261302664570647

55 olud)s |sP54*P53

56 |0.261302664570647 |P[Ud]=  |=HOPMPACH(NS4;P54;P55;1)

PucyHok 6. —Penienue 3axaun P-mocTaHOBKH
ISl BEPOATHOCTH JOCTHKeHH 1esieBoil pyHkuueii 3¢(pexTHBHOCTH MaKCMMaJILHOI0 3HAYeHHUS

Hcmounuk: cobcTBeHHAs pa3paboTKa aBTOpa Ha OCHOBE aHaIM3a c(hOPMUPOBAHHON CHCTEMBI ITOKa3aTeseit.

Ananuz noxazameneil 610MCEHUI 6 MEPONPUAMUSL RO CHUNCEHUIO IKOINO0ZUHECKOH ONACHOCMU
OAO «I'poonenckuii cmekno3ae00» u OAO «I'omenvcmekno»

Ha ocHOBe npoBeieHHOTO aHaNKn3a chOPMHUPOBAHA CHCTEMA MTOKA3aTEICH.

Pe3ynbTaThl pacyeToB NpUBECHBI B TA0IUILIE 2.

Tabnuua 2. —Pe3yapTaThl pacueToB MO CHIXEHHIO dKoJorudeckoit onmacHocT OAQO «d pOAHEHCKHH CTEKII03aBOI»
1 OAO «["oMeNbCTEKIIO»

J3JITT k1 k2 k3 k4

0.25 0.250003 0.25 0.250001

Pecypcot oo

0.014283| 0.014283 0.014283

P=0,6 k1l k2 k3 k4

0.262668| 0.26267| 0.262668 0.262669

OAO Pecypcst oo
«'ponnenckui
CTEKJI03aBOI» 0.015007

0.015007| 0.014283

Pmax k1 k2 k3 k4

7.8 7.799973 7.799999  7.799987

Pecypcel oo

0.44564

0.44564 | 0.014283
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OxoH4YaHue Ta0IHIBl 2

J3JITT k1 k2 k3 k4 k5 k6

0.435029| 0.56497| 0.673389 0.763348 0.007497 0 2031

Pecypcel oo

0.102204 0.102 0.261308

0 0.000

0.14684 0.147

0.012259 0.012

P=0,6 k1 k2 k3 k4 k5 k6 k7

0.453536| 0.58347¢ 0.691895 0.781855 0.026p03 B8 0.130956

Pecypcel oo

OAO

0.105987 0.106 0.274543
«I"oMeJIbCTeKII0»

0 0.000

0.150623 0.151

0.017933 0.018

Pmax k1 k2 k3 k4 k5 k6 k7

2.4 2.4 2.4 2.4 2.4 2.4 2.4

Pecypcel oo

0.490578 0.491 1.717024

0 0.000

0.490579 0.491

0.735868 0.736

Hcemounuk: cobcTBeHHas pa3paboTka aBTOpa Ha OCHOBE aHaM3a COPMUPOBAHHON CHCTEMBI 10KA3aTeNCH.

W3 tabnuusl 2 BHIAHO, YTO JUIA ASTEPMUHHMPOBAHHOW 3alladydl JMHEHHOIO NMPOTPaMMHPOBAHMS M UL
P = 0,63naueHns BecoBbIX KOA()(UIIMEHTOB COXPAHAIOT OANHAKOBBIE OTHOCUTEIIbHBIC 3HAYCHUS.

[Ipu >TOM HE0OX0aMMO OTMETHUTH, 4TO Uit OAO «I"pOAHEHCKHUI CTEKI03aBOI» MEPONPUSITHS PaBHO-
3Haunbl, 11 OAO «omenbcTekio» Haubonee 3HaunMbl K3 (Mepompusitie 3 — OcHaleHHE CTEKIOBAPEHHON
neyn Ne 1 ycTaHOBKOM U151 OYMCTKH OTXOSIINX ra30B ¢ KoTenpHO# (MuHK-TILI), ncnosb3yromei Temio oTxo-
JSILIMX Ta30B CTeKIOBapeHHoit meun); k4 (Meponpustie 4 — PeKOHCTPYKIHS ra3004UCTHBIX YCTAHOBOK C 3aMe-
HO# pykaBHOro ¢unbrpa CMI[-166A Ha MOMUrOHANBHBIA ropu3oHTANbHBIA GuUIbTp (McTouHMK Ne 203) mexa
MOJIMPOBAHHOTO CTEKIIA).

Hcxonst u3 mpoBEJEHHOTO aHaNM3a CIEAyeT, YTO HeneBas QyHKOHsA dhQeKTa oT MEPONPHUITHI pacTeT
C YBEIIMUEHHEM BEPOSTHOCTH €€ NOCTIIKCHHMS, OTHAKO IS CHTYalluH, KOTJa MPOHM30MAET MEPEsIOM B JIyUIIyIO
CTOpOHY, yBenuueHue BioxeHuil cocrapisier 10—15%.["apanTrpoBaHHOe NOCTHKEHHE JIyUIlelH CUTYaIMu JOC-
THTaeTCs TIPH YBEIMUYCHUH OJHOTO M3 PECYPCOB MakcUMyM B 3 pasa. [Ipu aTom HabomaeTcst, BO3MOXKHO, HEIIH-
HEWHas 3aBUCHMOCTb MEXIy BO3PACTAHUEM BEPOSTHOCTH YJIYUIICHNS CUTYalllU U 3aTPATaMH.

3akmrovenue. [lo pesynpraTaM NMPOBEAECHHBIX HCCICAOBAHUN TOIIYUEHBI pe3yibmamul, cooepaicaujue
HayyHylo HO8U3HY. pa3paboTaHHAsi IKOHOMHKO-MaTeMaTHYeCKasi MOJIEIb YETKO yKa3bIBaeT Ha 3aBUCUMOCTH, HO-
3BOJISIIOIYI0 KOJMUECTBEHHO OLEHUTH BIUSHHE MEPONPUATHH MO0 CHHXKEHMIO DKOJOTMYECKOM Harpy3Ku Npea-
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npusituii. PaccMoTpena croxacruueckas (P410cTaHoBKa ¢ JA€TEPMUHHPOBAHHBIMU OTPAaHMYCHUSAMH) 3ajaya,
MO3BOJISIFOIAS OLICHUTH JTaHHBIC TApaMeTpsl B OoJiee o01eit hopmynupoBke. PaspaboTanHas MOJENb MPEICTaB-
JIeHa B BUE 33aJa9H JINHEITHOTO TIPOTPaMMHUPOBAHHMS U allpOOHpPOBaHa Ha JAHHBIX OTACIBHBIX MPEIIPUITHHA CTe-
KOJIBHOM npoMbiiieHHocTH Pecry6nuku benapyce 3a nepuon ¢ 2013mo 2016rox, kotopas peniena B MS Exsel
C TTOMOIIIbIO HAACTPOUKH «llonck pereHus».

HeobOxonnMo Takke OTMETHTH, YTO OTHOCHTENbHBIC 3HAUYCHUS KOA((UIIMEHTOB BIUSHHUS OIPEICIIOT
PHCKH TIPOBEICHUS COOTBETCTBYIOMINX MEPOIPHUATHM, T.€. €CIM 3HaueHus Koddduunentos Biusaus K1 < k2,
TO OTHOCHTEJIbHBIH PUCK MPOBeAeHHs MeponpusiTus 1 Beiiiie, 4yeM MeponpusTus 2.

[TonmyuyeHHBIC pe3yNbTaThl UCCICAOBAHKS MOTYT OBITh YYTCHBI IPU pa3pabOTKe SKOHOMUYECKOH MOIHUTH-
KU JUIS TIPS ANPUSATUI CTEKOJIBHON MPOMBINUICHHOCTH U UX CTPATETHI Pa3BUTHS HA MOCIICIYIOIIUE TOIBI.

[ony4eHHbIC Pe3yabTaThl HCCIICAOBAHUS U CDOPMYITUPOBAHHBIC BBIBOABI MOT'YT OBITh MPUMCHEHEI B paM-
KaxX TOCYJapCTBCHHOW monutuku PecnyOmuku Benapych B 00macTu pecypcocOEpeKeHHs U IKOJOTHYSCKOU
0E30MaCHOCTH CTCKOJIHHON MPOMBIILIICHHOCTH, 3aKPEIUICHHONW B 3aKOHOJATEIBHBIX aKTaX M0 MOBBIMICHHUIO (-
(heKTUBHOCTH HMCIIOJIE30BaHMS PECYPCHOTO MOTEHIIMAIa CTPAHbI, a TAaKKe MCIIOIB30BAHBI HA MPEANPHATHIX CTeE-
KOJIbHOW TIPOMBINIIEHHOCTH PecyOnnku benapyce.

JINTEPATYPA

1. DKOHOMHKA MPHUPOJIONOJIL30BaHMs: yueh.-MeToa. nocodue / A.B. Heepos [u ap.] ; mox o6ur. pen. A.B. He-
BepoBa. —MuHck : Konoprpan, 2016. — 40@.

2. Kypuuxwuii, B.5. Tlouck ontumansheix petrenuit cpeacteamu Excel 7.0 /B.A. Kypuukuii. — CI16. : BHV,
1997.— 384c.
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MODEL OF QUANTITATIVE ASSESSMENT
OF THE IMPACT OF MEASURES TO REDUCE THE ENVIRONMENT AL LOAD
OF GLASS INDUSTRY ENTERPRISES OF THE REPUBLIC OF BELARUS

Yu. TRYCH

The results of the analysis of the quantitative impact of measures to reduce the environmental load
of some enterprises of the glass industry of the Republic of Belarus are presented. By solving the usual deterministic
linear programming problem, their ecological and economic efficiency is calculated. An economic-mathematical
model has been developed, with the help of which it is possible to quantify the impact of measures to reduce the
environmental burden of the analyzed enterprises. A stochastic (P-formulation with deterministic constraints)
problem is developed, which makes it possible to evaluate these parameters in a more general formulation.
It is determined that the relative values of the impact factors determine the risks of carrying out the
corresponding measures.

Keywords: environmental load of the enterprise, economic-mathematical model, glass industry,
stochastic problem.
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